
or age of the transplant, the sizes ranging from one-
fourth grain to an entire ulna. All of our scapular
spines completely covered with periosteum were
invariably absorbed.

2. A review of the earlier clinical cases of McWil-
liams, reported to disprove Murphy's theory11 that
transplants in contact with living osteogenetic bone
always become united, indicates that the operations
were performed by faulty technic as compared with
our present standards. The same also applies to his
experiments cited under the same head. They did not
have sufficient contact and immobilization to secure

primary union.
3. In our experiments with free transplants, those

covered with periosteum seemed to be absorbed about
as rapidly as those without, though experiments of
McWilliams, Phemister, and Davis and Hunnicutt
indicate that the periosteum is a protection from
absorption to both free grafts and contact grafts.4. The periosteum is evidently a protection to the
process of regeneration and union between the graft
and parent bone, preventing the ingrowth of fibrous
tissue, exactly as a nerve sheath is a protection to the
reparative process in per-
ipheral nerves.

5. From a study of our
own experiments and
those of others, we do not
believe that the same in¬
terpretation should be
placed on the behavior of
the single free transplant,
and multiple transplants
in contact with one an¬
other. The latter seem
to have an influence on
the life and reproductive
capacity of the grafts.

6. We do not believe
it has been proved that
the periosteum is an im¬
portant factor in the res¬
toration of circulation
in the graft. On the other
hand, the indications are
that it is a protection to
the free graft from the
circulation and absorp-

Fig. 9 (Experiment 10).—Gap where l1^ inches of rib with all theperiosteum had been removed seven months and fourteen days before.One half of gap filled, principally from distal end of rib. Balance of
gap filled with dense fibrous tissue. Periosteal trough would have pre¬vented the latter.

tion, and performs the same function for the contact
graft, while circulation is being established from the
living bone, its regular source of blood supply. As
the periosteum has slight vascular connection with the
bone, it is hard to understand how it assumes this
particular function in the transplant.

7. We do not believe that a free transplant should
be considered as permanent except after several years,
or that it lives, as long as its host. Otherwise, it
would be of no clinical value.

11. Murphy, J. B.: Contribution to the Surgery of Bones, Joints and
Tendons, The Journal A. M. A., April 6, 1912, p. 989.

Toronto's Fight for Health.—Toronto for the past five
years has been fighting typhoid fever with milk campaigns.
clean water, clean homes, minus flies, clean back yards,
clean streets and clean stables. The typhoid deaths per
100,000 per annum have been as follows: 1910, 40.8; 1911,
20.0; 1912, 12.1; 1913, 10.4; 1914, 7.5; 1915 to date, 1.0. The
general death rate per 1,000 has been: 1910, 14.0; 1911, 13.4;
1912, 12.8; 1913, 12.9; 1914, 11.2; 1915, 11.3.

OBSERVATIONS ON THE INTRACUTANE-
OUS REACTION OF SCHICK IN 455

INFANTS AND CHILDREN
RUDOLPH DURYEA MOFFETT, M.D.

Assistant Visiting Pediatrist, German Hospital and Dispensary, and
Metropolitan Hospital

AND

ARTHUR C. CONRAD, M.D.
Resident Physician, Metropolitan Hospital

NEW YORK

During the past year and a half, a great deal of
interest has been aroused in an intracutaneous reaction
to detect immunity against diphtheria. This method
was devised to differentiate those cases which have
antitoxin circulating in the blood or a natural immu-
nity from those which have no antitoxin and there-
fore no immunity against diphtheria. In this countryPark and Smith, and von Behring abroad, have sug-
gested the immunization of patients by means of a
toxin and antitoxin mixture.

As is well known, the immunity produced in our
own bodies is of much
longer duration than arti-
ficial immunity produced
by the injection of horse
antitoxin. Immunity con-
ferred by injection of
ordinary horse antitoxin
is of comparatively short
duration. We have found
in our study and observa-
tion that it lasts only a
few weeks, and this con-
forms to the observation
of other investigators in
this field of medical re-
search.

In order to estimate the
degree of immunity which
follows the injection of
toxin and antitoxin, it is
necessary to determine
the amount of antitoxin
per cubic centimeter of
serum in units. The
usual method of investi-

gation is that followed by Römer. This method is
complicated and, for ordinary routine hospital exam¬
ination, unsatisfactory. To overcome this Schick1
proposed the intracutaneous injection of one fiftieth
of the minimal lethal dose for a guinea-pig weigh¬ing up to 300 gm., and observed that he obtained
at the site of injection a characteristic reaction which
has become known as the Schick reaction. He used
as a basis for his observations the work of von
Behring, who observed that as little as one-thirtieth
of a unit of antitoxin per cubic centimeter of serum
will protect a person against diphtheria. If one
thirtieth of a unit or more antitoxin per cubic centi¬
meter of serum is present, there will be no reaction
at the site of injection; but if there is less than
one thirtieth of a unit of antitoxin per cubic centi¬
meter of serum, there will be a marked reaction
within from thirty-six to forty-eight hours, which is
characterized by redness, swelling, itching and slight

From the Metropolitan Hospital1. Schick: M\l=u"\nchen. med. Wchnschr., 1913, lx, 2608.
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infiltration. This is a positive reaction, and means
that the person injected has not sufficient antitoxin
to neutralize the toxin injected, while if it is negative,
it indicates that there is circulating in the blood suffi¬
cient antitoxin to neutralize the toxin injected. The
unneutralized toxin is the thing which produces the
local reaction. ,

This observation is of great moment when we con¬
sider that there are a large number of individuals

Fig. 1.—Reaction after forty-eight hours, with the characteristic white
appearance in the center.

who have a natural immunity and who would give
a negative Schick reaction and therefore do not require
antitoxin if exposed to this infection. From a finan¬
cial standpoint, in large communities this is very
important, as our observations on this subject will
show. Studies on this subject have been made by
Park and Zingher,2 Kolmer,3 Graef,4 Weaver5 and
others.6

From May 15 until June 15 there came under our
observation at the Metropolitan Hospital, New York,
455 infants and children up to 14 years of age. These
studies were carried on during this time on these
children. The Children's Department at the Metro¬
politan Hospital consists of a building of 350 beds,
given over entirely to the care of infants and chil¬
dren so that the reader will see that of necessity

2. Park, W. H.; Zingher, Abraham, and Serota, H. M.: The Schick
Reaction and Its Practical Application, Arch. Pediat., July, 1914.

3. Kolmer, John A., and Moshage, Emily L.: The Schick Toxin
Reaction for Immunity in Diphtheria, Am. Jour. Dis. Child., March,
1915, p. 189.

4. Graef, Charles, and Ginsberg, George: Some Observations of the
Schick Test, The Journal A. M. A., April 10, 1915, p. 1205.

5. Weaver, George H., and Maher, Loretta K.: The Diagnostic
Value cf Intracutaneous Injection of Diphtheria Toxin (Schick Reac-
tion), Jour. Infect. Dis., March, 1915, p. 342.

6. Birnberg, T. L.: The Schick Reaction and Its Practical Applica-
tion, St. Paul Med. Jour., 1915, xvii, 204. Bundesen, H. N.: Schick
Reaction, The Journal A. M. A., April 10, 1915, p. 1203. Veeder,
B. S.: Active Immunization Against Diphtheria by Means of von

Bchring's Vaccine, and the Diphtheria Toxin Skin Reaction, Am. Jour.
Dis. Child., August, 1914, p. 154

many of the children were in the hospital during this
entire period of study. This fact has been a help to
us in a careful investigation of this subject, the object
of which was (1) to determine whether or not the
Schick reaction was of as much benefit as had been
reported, (2) to test the efficiency of an antitoxin
in immunized patients, (3) to determine the length
of time in which this immunization lasted, (4) to aid
in the differentiation between throats that were clin¬
ically diphtheritic and ordinary cases of tonsillitis,
and (5) to determine if the immunity or nonimmunity
existed throughout a family. This we were able to
observe fifteen times, which will be spoken of later.

The toxin which we used for this study was
obtained from Dr. Abraham Zingher of the Research
Laboratory of the New York Department of Health.
The original diphtheritic toxin was diluted in this way :
0.6 c.c. (minimum lethal dose) of toxin in 9.4 c.c. in
0.5 per cent, phenol solution ; and of this primary dilu¬
tion 1 c.c. was diluted in 99 c.c. of normal saline
solution. Of this secondary solution, 0.2 c.c. was
injected intracutaneously with a record syringe and
a No. 26 platinum iridium needle or a No. 3 steel
needle made by Burroughs Wellcome & Co., London.

The usual site of injection was over the forearm
after the arm had been cleaned with alcohol. Two-
tenths c.c. of a secondary solution of toxin, when
injected intracutaneously, produces a small whitish
area in the skin. This is absolutely necessary to
obtain a proper reaction. The reaction begins to
appear within twenty-four hours, and by thirty-six
to forty-eight hours the area of injection is of a

grayish-red color with considerable induration of the
skin and with a slight amount of pain. Our obser¬
vation leads us to believe that the amount of reaction
is rarely less than the size of a 10 cent piece, and
if we had a smaller area without infiltration and
induration we would consider the reaction negative.
After a week the color begins to disappear, and as
it does there will be seen a small whitish center to
the area of injection which is followed by a slight
brownish discoloration of the skin a week or ten days
later. With this brown discoloration there is desqua¬
mation of the skin.

Fig. 2.—Reaction after two weeks, with a fading redness, but still
characteristic white center.

This test was applied, in a large number of cases
to children suffering from the usual diseases which
occur in a large hospital service, and the results of the
reaction are given in the accompanying table.

The practical advantage of such a test as the Schick
reaction will readily be seen when we cite a case that
came under our observation during this period of
study. One of our patients had given a positive
Schick reaction and five days later developed a mem¬
brane on the tonsil and pharynx which was clinically
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diphtheritic. The Schick reaction had been positive ;
and without waiting for a positive culture, which takes
about sixteen hours, we injected antitoxin at once,
taking, of course, the usual culture. The next day
the laboratory reported a diphtheroid Organism from
the throat. The child had already had its antitoxin
and was beginning to recover from the diphtheria.
If we had had to wait for the report of our culture
we would have delayed the time of treatment at least

-I I 1 3 H 5 6T ß     HIS

Fig. 3.—Percentages of positive reaction.

sixteen hours, which we believe to be detrimental.
Two other children, who had given a negative Schick
reaction, developed throats which clinically were
diphtheritic, but because of the negative Schick, we
did not inject with antitoxin. The regular routine
throat culture showed a streptococcus organism, but
not the Klebs-Loeffler. Thus, we are able to save
considerably in the amount of antitoxin used during
an epidemic. All cases giving a negative Schick reac¬
tion are not injected with antitoxin.

An interesting observation was made in families in
which there were several children in the hospital. If
one of the children of a family gave a negative Schick

RESULTS OF REACTIONS
Agein Years

Under 1 yr.
1
2
3
4
5
6
7
8
9

10
11
12
13
14

Total

Sex
Males

..Females

Total
Tested

20
27
54
47
44
28
42
41
25
29
21
18
17
12
30

455

Positive
6
9

23
24
22
10
23
22
12
16
13
10
13

5
13

221

Positive
... 94
... 127

Total. 221

Negative
14
18
31
23
22
18

 

19
19
13
13
8
8
4
7

17

234

Negative
105
129
234

Per Cent.
Positive

30
33.3
42.6
51
50
35.7
54.7

.

53.6
48
55.1
61.9
55.5
76.4
41.6
43.3

48.5
Per Cent.
Positive

47.2
49.6

48.5

reaction, all of the children in the same family gave
negative results. The same thing applied to those
families in which one of the children gave a positive
reaction, all the others in the same family giving a

positive reaction.
We would urge that the Schick reaction, which is

not in the form of treatment, but is purely of diag¬
nostic value, be used more extensively in all large
cities by the hospital and school physicians, and a per¬
manent record kept in the hospital or in the school,

or by the mother, of the nature of the Schick reac¬
tion in her child. This would undoubtedly aid a great
deal in lessening the rather high mortality which
occurs each year in the reporting zone due to diph¬
theria. If such a reaction was known to exist, the
children would be known to be more susceptible and
would be injected earlier with the necessary antitoxin,
and, we believe, aid the public and the physicians a

great deal.
CONCLUSIONS

Our conclusions from this study of 455 cases are
as follows :

1. The Schick reaction differentiates doubtful mem¬
branes of the throat.

2. It tests the efficiency of antitoxin immunization
power.

3. It is of great value in institutional epidemics, in
which it lessens the amount of antitoxin used one
half, as will be seen by the foregoing figures.

4. It differentiates susceptible from nonsusceptible
cases.

5. It shows a striking similarity in reaction in
families, and indicates that immunity is a family con¬
dition, as shown by fifteen instances under our
observation.

6. It lessens the great yearly expenditure for unnec¬
essary antitoxin.

830 Park Avenue—Metropolitan Hospital.

MYOSITIS OSSIFICANS TRAUMATICA
OSCAR M. SHERE, M.D.

Fellow of the American College of Surgeons

The formation of bony tissue within muscle after
a single injury cannot be regarded as a recent dis-
covery, nor is it as rare a condition as some may

Fig. 1.—About the middle of the left femur is a slightly irregular
area of bony structure. This mass is traced on the anteroposterior
as well as the lateral view.

be inclined to believe. In reviewing the literature on
this subject one is rather surprised to find reports of
a great number of cases. The reason, however, for
the accepted rarity of this peculiar pathologic condi-
tion is to be ascribed to the fact that most of the
essays devoted to this subject deal with a great num-

Read before the Section on Surgery, General and Abdominal, at
the Sixty-Sixth Annual Session of the American Medical Association.
San Francisco, June, 1915.
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